Vegetable stalks and fruit peels are generally used for composting or merely disposed off as waste. Considering their nutritional values, these kitchen wastes can be utilized for production of alternative cultivation media. Cost of conventional culture media is very high. Use of these alternatives would reduce the cost drastically. The present study is aimed at replacing the nutrient source by various locally available cheap materials, such as vegetables and fruits waste, that contains considerable amount of protein and starch. These raw materials are cheap and easily available in local shops and vegetable markets and also as kitchen wastes. They were selected as a natural nutrient source to prepare the alternative culture media. Growth of bacteria and pigment production efficiency was analyzed using nine formulations. The results showed that drumstick formulations having seed and peel extract, formulations B and D supported growth of E.coli, Serratia sp., Pseudomonas sp.
INTRODUCTION
Microbiological studies depend on the ability to cultivate and maintain microorganisms under laboratory conditions by providing suitable culture media that offers favorable conditions. A nutrient media prepared for the growth of microorganisms in a laboratory is called culture media. Microorganisms can obtain energy directly from sunlight while carbon can be made available in organic forms such as carbohydrates or inorganic forms such as carbon dioxide and water. Nutrient agar medium is commonly used as general purpose medium for the cultivation of broad range of bacteria. It is a basic medium composed of peptic digest of animal tissue, beef extract and yeast extract, sodium chloride and agar. Commercially available media such Nutrient Agar, Ce-trimide Agar, MacConkey Agar are used for the growth of microorganisms but these are very expensive.
In today's world waste disposal is also a major problem. So lot many researches are carried so as to use domestic waste for production of cheap media. Higher cost of cultivation media is a matter of concern [2] . Therefore, various alternative media are formulated and alternatives for agar are tested, so as to reduce the cost involved.
Agar is a solidifying agent and very few studies have concentrated on replacing agar for solidification. By comparing other studies carried out in this area by a number of researchers, now it would be possible to use a number of sources as alternative culture media [1] . Even then, increasing cost of IJCRR Section: General Science Sci. Journal Impact Factor 4.016 ICV: 71.54
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culture media has necessitated continuous search for more readily available culture media at affordable price.
Different media for the growth and isolation of organisms have been reported from different substrates [6] . Some vegetables and fruits have been used to cultivate both fungi and bacteria, such as Gooseberry [36] , Carrot, Tomato, Cabbage, Pumpkin etc [8] . with easily available low cost material as substitutes for Nutrient Agar. Some others have used cow pea, green gram and black gram as starch and protein substitutes to reduce the cost of microbial media [40] .
Microorganisms are omnipresent and very diverse. Preparation of suitable culture media is one of the necessary to study them. Different microorganisms grow in different environments and have variety of growth requirements; like nutrients, pH, osmotic conditions and temperature [7] . The current limitations of cultivation of microbes in lab need to be addressed by formulation of newer media.
Microbial culture media can be of different types, depending on the nutritional growth requirements of the microorganisms. Microorganisms require various macro elements namely C, H, O, N, S, P, K, Ca, Mg and Fe. For Carbohydrates, Lipids, Proteins and Nucleic acids synthesis C, H, O,N S, P are used, while K, Ca, Mg, Fe exist in the cell as cations, playing a variety of roles. In addition to macro elements, all microorganisms require several microelements like Mn, Zn, Co, Mo, Ni and Cu. These are generally part of enzymes and cofactors. Microorganisms also require organic compounds as growth factors.
MATERIAL AND METHODS

Collection of samples
Vegetables and fruits like Drum stick (seeds and peels), Orange peel, Potato peel, Cauliflower stalk and Fenugreek stem were collected from local vegetable market. The collected samples were transported to the laboratory and processed immediately.
Treatment of samples
Peels, stalks and seeds were sun dried for 2-3 days. Dried material was grinded to powder using electronic blender. The powdered samples were kept in air tight containers until its use.
Test organisms used E.coli, Serratia sp., Pseudomonas sp.
Formulation of Media
The dry powder was kept in warm water for 2-3 hours. Then filtered with the help of filter paper and filtrate was used to nine different solid formulated media. Then agar, which is solidifying agent was added in 100 ml distilled water [9] .
In all experiments pH of the media was adjusted to 6.5 -7.0. The dissolved media was sterilized in autoclave (Dixons, ST19T) at 121°C for 20 minutes under 15 psi pressure and were poured into sterile Petri dishes separately. 
Analysis of bacterial growth in formulated media
Bacterial growth was checked at 37°C for total duration of 24 hrs. Time interval selected for growth curve was one hour. Fresh culture of test organisms was inoculated in Nutrient broth and formulated medium. Growth was measured at 600nm.
Estimation of proteins and carbohydrates
Protein was estimated by Folin Lowry's method while carbohydrates content was analyzed by DNSA method.
Chemical analysis of dehydrated powder
The chemical composition, macronutrient content of the tested samples was determined by EDS (Energy Dispersive Spectroscopy) analysis.
RESULTS
Alternative media supported the growth of test organisms like E.coli, Pseudomonas sp., Serratia sp. There was no significant variation in the colony morphology. Pigmentation was slightly affected in some cases.
Growth of Serratia sp. on different media
Serratia sp. grown on control (NA) showed pigmentation. Serratia sp. grown on formulated media showed no significant variation in colony morphology. Serratia sp. showed maximum growth and pigmentation on DP, DS, B, D formulations. Pigmentation was slightly affected in A, E, F formulations.
Growth of Pseudomonas sp. on different media
Pseudomonas sp. grown on control (NA) showed pigmentation. When Pseudomonas sp. was grown on formulated media there was no significant variation in colony morphology but showed no pigmentation on DP, DS, A, B, C, D, E, F formulations.
Growth of E.coli sp. on different media E.coli grown on control (NA) showed growth. When E.coli was grown on all formulated media there was no significant variation in colony morphology. 
Microbial growth curve
The microbial growth was tested and measured at different incubation intervals. Growth was measured at 600 nm on spectrophotometer. When growth of Serratia sp. in NA was compared with DP,DS,A,B,C,D,E,F, it was found that maximum growth was found in DP,DS,B and D and less growth was found in A,C,E,F,DS. Percent increase in growth in comparison to NA was DP-25%, B-42%, D-33%. When growth of E.coli sp.in NA was compared with DP,DS,A,B,C,D,E,F, it was found That max growth was found in DP, DS, B and D and less growth was found in A,C,E,F,DS.
Percent increase in growth in comparison to NA was DP-16%, B-20.75%, D-14%. When growth of Pseudomonas sp. in NA was compared with DP,DS,A,B,C,D,E,F, it was found that maximum growth was found in DP, DS, B, and D and less growth was found in A,C,E,F,DS. Percent increase in growth in comparison to NA was DP-8 %, B-47.61%, D-33%
Protein and sugar estimation: Chemical analysis of the dehydrated powder:
To determine chemical composition and nutritional content of formulated media EDS (Electronic Dispersive Spectroscopy) analysis was done. In D formulation Magnesium (Mg), Calcium (Ca), N (Nitrogen), was found which was absent in control NB. Cu (copper), Sulfur (S) was present in control NB but absent in D formulation. In DP formulation Magnesium (Mg), Phosphorus (Ca), N (Nitrogen), was found which was absent in control NB. Cu (copper), Aluminium (Al) was present in control NB but absent in formulated DP media.
Comparative cost study of media:
The cost of Alternative media is drastically less than the commercial liquid media. The commercial liquid media containing agar for solidification is also very cost effective as compared to commercial solid media
The cost of alternative media is drastically less than commercial liquid media. The B, D, & DP media containing agar for solidification is also very cost effective as compared to commercial solid media. The rise in cost of B, D and DP agar media is due to incorporation of agar which adds on to the cost Alternative cheap source of solidifying agent needs to be found so that this cost be brought down.
DISCUSSION
Cultivation of microorganisms in laboratory requires nutrient environment which serves as source of nutrients for growth. Our investigation was aimed at replacing nutrient media by alternatives such as vegetable and fruit waste. In reported studies; carrot, tomato, cabbage, pumpkin waste was used in formulation of media [8] but in our research we introduced cauliflower, drum stick, orange peel, potato peel and fenugreek stem for formulation of media.
CONCLUSION
The formulated medias A to F supported growth of bacteria such as E.coli, Pseudomonas sp., Serratia sp. In preliminary study it was found that E. coli grew well in B formulation in 24 hours. Pseudomonas sp. grew best in B formulation in 24 hours while pigment production was observed after 48 hours. Serratia grew best in all formulations and pigment production was observed in 24 hours at room temperature. EDS analysis was done to find the elements present in NA, DP, B and D formulation that supported growth of E.coli, Serratia sp. and Pseudomonas sp.
After comparing the growth of organisms in commercial and alternative media, the growth of Serratia sp on alternative media shows 25%, 42%, 33% rise in DP, B and D media respectively. E.coli shows 16%, 21%, 14% rise in growth on DP, B and D media respectively. Pseudomonas sp. shows 8%, 48%, 33% rise in growth on DP, B and D respectively, which is higher than that of growth on commercial media. Alternative media could be used as cheap media for routine experiment in laboratory. On comparison with Nutrient Broth, our formulated media DP, D and B gave better results. Formulated media was found to be highly cost effectively. 
